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CONDUITS FOR WATER 


BY GEORGE J. HENRY. 


(This article constitutes one of a series of occasional contributions on the general subject of hy- 
draulics, each being complete in itself. The present installment deals with the determination of pipe 


conductiz ity and pipe thickness and will be followed in the next issue by a discussion of the determination 
of pipe protection. The author is a consulting engincer at San Francisco—The Editor.) 

Determination of Pipe Conductivity. great. The same conclusions are reached in the case of 

In the issue of the Journal of Electricity for the improper selection of values for strength of ma- 
April 25, 1914, a number of formulae and tables were terial in pipe walls—joints, pipe supports and anchors 
given for water conduits generally and a effort made —and it may be generally stated that an improper se- 
to arrive at some lection of values will 
general rules for de- 
termining the funda- 
mental factors that 
should enter into the 
calculation of any 
water conduit involv- 
ing any considerable 
expenditure. One of 
the first stumbling 
blocks in the path 
of an engineer ap- 
proaching the prob- 
lem of a water con- 
duit, is, however, the 
actual values to be 
given the various 
factors—what are 
the values of the 


result almost invari- 
ably in less returns 
on the investment or 
on too great an in- 
vestment for the re- 
turns than contem- 
plated. 

That engineer 
whose judgment is 
most nearly correct 
in the choice of the 
constants to be used 
in his. calculations 
will get the most ac- 
curate results for the 
invested capital. 

Usually of first im- 
. portance is the deter- 
constants he is to in it thee en, 
use in his calcula- 
tions. There is prob- 
ably no engineering 
work where an im- 
proper selection of 
constants will more 
greatly militate 
against the results 
than in the case of 
a water conduit. 
Where used for the 
conveyance of water, 
the quantity ob- 
tained may be less 
than expected, or if 
ereater than ex- 
pected, then the in- 


efficient of friction. 
If we could select a 
coefficient based on 
the material of the 
pipe and the water 
velocity this would 
not be nearly so 
hard. But, as a mat- 
ter of fact, if the sur- 
face deteriorates, the 
friction becomes 
greater with age and 
our conduit will 
convey less and less 
water as time goes 
on. Low velocities 
encourage the 





vestment has been Typical Water Conduit for Hydroelectric Plant. growth of grass and 
too great. In _ the weeds and in open 


case of a pipe delivering water for power, the friction ditches are often responsible for a great retardation of 
loss may turn out to be greater than expected, in which the water flow. Where the hydraulic mean radius, that 
case the power delivered is deficient—or, if this friction is the area of wet cross section divided by the wet per- 
loss is less than expected then the investment is too imeter is small, this becomes an important factor influ- 
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encing the selection of the coefficient of friction in 
ditches, flumes and conduits running partly full. The 
character of the soil or surfaces, the water tempera- 
tures and variations, the climatic conditions and ex- 
posure to air must also be taken into account. It is not 
unusuau to find a ditch so grown up with weeds that its 
carrying capacity is not one-third what it was when 
first constructed; also it is apparent that it is useless 
to assume a coefficient for a surface of very fine gravel 
and then within a year have a growth of vegetation 
covering such a surface. 

The above considerations, while not to be over- 
looked are fortunately seldom of great importance in 
pressure pipes for power purposes but are vital in all 
conduits leading to such pressure pipes. 

Chezy’s formula, V =C Vy sr, where V is velocity 
of flow, r the mean hydraulic radius and s the slope, 
contains a value C, which is by no means easy to de- 
termine and the Ganguillet and Kutter empirical for- 
mula is an effort to fix the value of C. 


41.6 + -00281 , 1.811 
C= i cia I MeN Sg (42) 
a.6— 22! , 
1 + ae mn = — 


In this, the value of (n) is dependent upon the 
character of the surface and the following values were 
established : 


Table IX. 

n= 0.009 for well-planed timber. 

n—0.010 for neat cement. 

n—0.011 for cement with one-third sand. 

n==0.012 for unplaned timber. 

n= 0.013 for ashlar and brick work. 

n= 0.015 for unclean surfaces in sewers and conduits. 

n= 0.017 for rubble masonry. 

n= 0.020 for canals in very firm gravel. 

n= 0.025 for canals and rivers free from stones and weeds. 

n= 0.030 for canals and rivers with some stones and weeds. 

n= 9.035 for canals and rivers in bad order. 

The Kutter formula is rather difficult of applica- 
tion on account of the value C, whose range is within 
ordinary practice from 10 to 300, corresponding with 
a range of slope from 1 in 40,000, to 1 in 100 and a 
mean hydraulic radius of from .025 to 100, curves and 
tables for its ready determination will be found in 
Trautwine, Suplee and other engineering hand books 


and need not be reproduced here. 


For pipe lines for power purposes, it must be re- 
membered that the velocity obtained as above is that 
which will correspond with a slope equivalent to the 
conduit laid with a head or fall equal to the friction 

f 
head, that is §S = —. 
1 
a previous assumption or determination of the friction 
loss. Of course if preferred we may write 
amin ; v f 


Yo Oo 


And therefore its use calls for 





The simple formula of Wm. Cox 
i4 .. 49: +5s-—2 
1 1200. + ----- ee 


has been extensively used, especially for pressure 
pipes. This gives fairly good results for smooth new 
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pipes of medium size, and if a denominator of 1000 be 
used instead of 1200, the values for friction lost will 
be reasonably safe for such'a pipe for power purposes 


several years old with ordinary well constructed 
curves. 
That of Williams and Hazen 
v =C, 196 50549.001-0% (46) 


is especially valuable in the case of closed conduits. 
The values as given by this may be most readily found 
by reference to the logarithmic curve sheets herewith 
(See pages 114-115 this issue and center pages in fol- 
lowing issues. ) 

In the writer’s opinion, the velocity is not the 
controlling factor in the selection of pipe dimensions, 
at least in the cases. of conduits for water for power, 
but rather the allowable friction losses. 

The governing mechanism, or whatever method 
of control be used, should imperatively take into ac- 
count the inertia of the water in the conduit, so that 
the velocity will not be limited for that reason. 

With high water velocities, and especially with 
high velocity variations, it is highly important to 
more securely anchor the pipe, especially at the bends. 
But this is entirely outside of the determinations of 
the pipe conductivity. 

Determination of Pipe Thickness. 

The next step should be the determination of the 
thickness to properly sustain the stresses involved. 

From table VI given in the Journal of Electricity, 
November 9, 1913, the pressures per square inch un- 
der heads from 1 to 3800 ft. are given, or the pressure 
in pounds per square inch is readily found by multi- 
plying the head in feet by .4343, ie. every square inch 
of the walls of a pipe 1000 ft. vertically below the level 
of the water at the inlet must sustain a pressure of 
434.3 Ib. 

A clear conception of-this can readily be obtained 
by thinking of it as weight, for that is exactly what 
it is. If we assume such a case as shown in Fig. 50 
this will indicate clearly what takes place—with a pipe 
of say 10 in. diameter and 1 in. long) We have shown 
10 arrows each representing a weight of 434.3 Ib. 
As fluid pressure acts in all directions, there would 
be an equivalent pressure in the opposite direction 
against the upper half circle of pipe, Fig. 51. These 
two halves are therefore being forced apart by 10 
X 434.3 = 4343 Ib., tending to disrupt the walls at 
the extremity of the diameter. See Fig. 52. 

As the pipe section is circular and fluid pressure 
acts around the entire surface, we have a tension at 





4343 
every point in the circumference of lb. for each 
2 
length of 1 in. Or we may write 
h X .4343 X d aS xe i 5m BS ee (47) 


It is therefore obvious that the walls must be of a 
material of suitable thickness to support this tension 
strain safely and continuously. The material ordinarily 
used is sheet steel, either riveted or lapwelded, cast 
iron, and wood staves with tension bands. (In the 


latter, the bands only are relied upon to withstand 
all tension.) Cast iron is but little used for water 
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Fig. 50. 


power conduits and its use for water power machin- 
ery will be discussed later. Rolled steel or wrought 
iron plate and rod are therefore the material that 
must be relied upon almost exclusively to withstand 
tensile stresses in water conduits. 

Steel implies a mixture of an alloy of carbon and 
iron called cementite and having a chemical formulae, 
Fes C and pure metallic iiron known as Ferrite “Fe.” 
The former is very hard and brittle and the latter 
very soft and ductile. It is to be noted that the car- 
bon content is chemically combined with the iron as 
an alloy and that the steel is a mixture and not a 
definite chemical compound. The presence of any 
carbon uncombined with the iron is a decided detri- 
ment to the steel and is probably responsible for the 
earlier corrosion of inferior steels in water pipe. 

Cast iron used for water pipes may be considered 
as a mixture of cementite and of ferrite similar to steel 
but in addition the mixture is impregnated with 
greater or less quantities of graphite, which is a form 
of carbon. 

Wrought iron is actually steel with a low carbon 
content, and mixed throughout the mass is, not in- 
frequently a considerable quantity of slag. 

It is evident that the less uncombined carbon 
we have in cast iron and the less slag in wrought iron, 
the more nearly we approach the composition of steel. 

To summarize, we may express qualitatively: 

Fe,C +Fe + C=Cast iron 
Fe, C + Fe + slag = Wrought iron 
Fe, C + Fe = Steel 

As the proportions of cementite and ferrite are 
varied we get steels of varying carbon content and 
correspondingly varying characteristics. Also with 
any given carbon content, the introduction of impuri- 
ties in varying quantities will affect the resulting 
physical characteristics, reducing to a greater or less 
degree the tensile strength and other usually desirable 
characteristics. Some foreign substances have an 
effect on the chemical combination of the carbon and 
iron in the cementite, as for example, phosphorus, 
sulphur and silicon, and therefore to be given greater 
attention than their percentage in the composition 
of the mixture would seem to indicate. 

Much advertising space has been given in recent 
years and many technical articles written to indicate 
the superiority of wrought iron over steel and vice 
versa for pipe lines, and there certainly seems to be a 
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bewildering disagreement among the makers. A pure 
wrought iron is a steel and a poor steel may easily 
be a wrought iron—the degree of corrosion is very 
largely dependent on the degree of the impurity. 


It will be obvious that a chemical analysis, as of 
semi-steel, that is a cast iron with a small quantity of 
free carbon, might readily show the same composition 
as a high carbon steel, and yet their physical char- 
acteristics would be entirely different. In fact, chem- 
ical analysis alone is certainly not a reliable means 
of determining the suitability of these materials for 
engineering work. If the material is homogeneous, 
physical tests may be relied upon for determining 
the relative merits as regards all but permanence. This 
latter quality can, however, only be determined with 
any degree of certainty by an actual exposure of sam- 
ples under artificially created conditions, and next 
best to this is a microscopic examination. If the ma- 
terial can be relied upon to be homogenous, then a 
microscopic examination combined with adequate 
physical tests is quite reliable. 


Strength and permanence are what are demanded. 
If these are the best obtainable for the investment 
the user does not concern himself with the phosphorus 
or sulphur content. Impurities should be reduced 
to a commercial minimum. Homogeneous material 
must be insisted on and tensile strength and elasticity 
are to be carefully considered. 


Not only must the material from the mill, the 
plates before fabrication into pipe, be selected with 
due regard to its physical qualities and regularity, 
but also during its fabrication into pipe must it be 
carefully and intelligently worked. If the steel plate 
is thick the rolling, bending, punching and hammer- 
ing will probably be done hot and proper annealing 
must be done during and after these operations to 
prevent hardening and cracking, which might not be 
observable until the finished pipe was actually put 
under working stresses. 


It will be observed from this that material having 
a higher combined carbon content is harder and this 
hardness makes the working of the plates more crit- 
ical. A mild soft steel is therefore preferable- 


Tensile strength usually receives the first con- 
sideration and all too frequently is allowed to over- 
shadow in importance the elastic limit which’ is 
équally, if not more, important. 
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A pipe line is always subjected to a greater or 
less variation in working stresses and if the summa- 
tion of these is in excess of the elastic limit, it is 
only a question of time, that is of a sufficient number 
of repetitions of these maxima, to produce failure. 
The elastic limit is that value of a stress which, if ex- 
ceeded, results in a permanent distortion of the ma- 
terial. In the case of a pipe under pressure, if the ten- 
sile stress in the pipe walls exceeds the elastic limit, 
the pipe stretches a little and does not come back on 
the reduction of the stress. A second excessive stress 
causes another stretching and each consecutive stretch- 
ing causes a further reduction in the ability to with- 
stand shocks or other stresses. The pipe is perma- 
nently injured each time. Therefore there will come 
a time when it will give away. This will of course 
occur at the weakest part. In a riveted pipe this 
usually takes place along the lateral seams or the 
rivets as the strength here is less than in the plate of 
full cross section strength, 

For steel pipe, it is customary in practice to re- 
quire a plate strength of 55,000 to 65,000 Ib. per sq. 
in. tensile strength—an elastic limit not less than 32,- 
000 Ib. per ‘sq. in., and if the tensile strength is over 
60,000 Ib., the elastic limit should be at least one-half 
of the tensile strength. There should also be evi- 
dence of good ductility, as for example, an elongation 
of 22 to 28 per cent in 8 in. with a corresponding re- 
duction of area at the break of 45 to 60 per cent. 

These physical characteristics are purposely low 
to bring within their limits a large class of commer- 
cial steels of low cost. The specifying of high phys- 
ical qualities often excludes so many makes and im- 
poses such special costs in manufacture as to make a 
pipe of the higher grade material much more expen- 
sive than one of the medium grades of equal strength 
and safety. 

Pressure pipes, where used for power purposes 
and subjected to greater varying working stresses as 
well as more uncertainties in anchoring, are ordinarily 
built with a safety factor of not less than 4 on a basis 
of tensile strength, whereas simple water conduits 
may frequently be justified with a factor as low as 3. 

The practice in Europe is even somewhat lower. 

If the elastic limit is one-half of the tensile 
strcngth, it will be seen at once that the actual safety 
factor may easily fall to 2 and 1% respectively ; leav- 
ing not a great margin to take care of the uncertain- 
ties of anchorage, inertia stresses, and uncertainties of 
ii} rication and of material. 

In the case of lapwelded pipes, where properly 
made in works having all the best facilities, the actual 
welded joint is quite equal to the body of the material, 
and if tested to destruction, the break will actually 
occur at some other place than along the weld. It 
is customary, however, to take a factor of 90 or 95 per 
cent of the ultimate tested strength of specimens of 
the plate as the actual strength of the material in the 
pipe. 

In the case of riveted pipe, the efficiency of the 
riveted joint is all important. A consideration of 
Fig. 52 will at once indicate that every fibre of the 
metal is under stress, and over a given length (1) of 
any lateral element, as for example, a row of rivets, 
there is a tensile stress of 
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If any of this material be drilled out, then the sec- 
tion to resist this stress is reduced by the diameter of 
the hole. If it be punched out, the material is damaged 
for some distance around the hole and the effective re- 
sistance is reduced by something greater than the 
diameter of the hole and we would have in the first 
case of drilled holes 


Ipd 
(b — Xd:) t to resist a stress of 





2 


and in the second case of punched holes where 10 per 
cent of the hole diameter was damaged in the remaining 


di Ipd 
plate [b. — 3% (d: + ——-)] t to resist 
10 


If the rivets are staggered, that is, distributed in 
two or more rows, a greater effective area of material 
is retained and the percentage of strength compared 
with the original plate is higher. Of course, a suffi- 
cient number of rivets must be distributed along the 
joint so that their combined cross section will effect- 
ively resist the stress, but it is useless to make their 
strength any greater than the reduced strength of 
the plate. As we reduce the plate strength by remov- 
ing material for the rivets we increase the propor- 
tional strength of the rivets. As we remove less ma- 
terial of the plate for the rivets, we reduce the pro- 
portional rivet resistance, so that there is a point at 
which the rivet strength equals the drilled or punched 
plate strength, and this point enables us to determine 
what the efficiency of the riveted joint will be. 

The physical characteristics of the rivet material 
must be carefully taken into account and they must 
be properly fitted or else suitable allowances made 
for any departure from ideal conditions, It is cus- 
tomary to double-rivet the straight seams and single- 
rivet the round seams of light riveted pipe. On the 
larger and heavier pipes triple riveting and butt strap 
types of joints have been frequently. used, but recent 
practice quite properly has been tending to lapwelded 
joints, as there is an economy in many cases of from 
15 to 40 per cent in pipe weight for equal strength 
and carrying capacity. 

Joints of single-riveting with the rivets in single 
shear will run from 55 to 60 per cent of the plate 
strength. Joints of single-riveting with the rivets in 
double shear will run from 60 to 72 per cent of the 
plate strength. Joints of double-riveting with the 
rivets in single shear will run from 60 to 74 per cent 
of the plate strength. Joints of double-riveting with 
the rivets in double shear will run from 72 to 84 per 
cent of the plate strength. 

The ultimate tensile strength of the joint in a 
given riveted pipe will then be from 55 to 84 per cent 
of the plate strength and the safety factor is to be 
determined on this reduced value. 

In the case of a pipe with double riveted lateral 
seams made of plate having 60,000 Ib. tensile strength 
and say 34,000 pounds elastic limit, it will have an ulti- 
mate strength of t 60,000 « 72/100 or a resistance 
within the elastic limit of t « 34,000 « 72/100. 
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If T»—tensile strength and k=—efficiency of 
joint and Te = elastic strength and A the safety factor 
to be used, we may write the useful strength of the pipe 


t X Ts 
Ne/2 -7 (51) 
and the resistance above the elastic limit 
T X Te 
—— —-——.__ Ls 2 
Ra/2 ---- (92) 


and its resistance to a bursting pressure of pounds 
per sq. in. 


In the case of a wood pipe, steel banded, the same 
formula may be used except that the material in the 
bands must be equal to the material indicated in 
formula 52, that t X 1 must be equal to the number 
of bands multiplied by the cross section area of the 
smallest portion. That is, if d: be the diameter of the 
bands at minimum cross section and (n) the number 
of bands per foot then 


.78 d} X n X Ts 





Ps = ° A6a. ~7- (54) 
_ Pp X A X 64 
a=" 788 X%. --------> (55) 


In the determination of the weight of pipe per 
unit of length, account must be taken of the extra ma- 
terial in the laps and rivet heads and also where the 
plates are of large area, the thickness in the center is 
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is of course greater than at the edges where they are 
usually measured. The extra material in riveted butt 
joints is of course greater than in laps and in both 
cases much greater than in welded pipe. 

For practical work, tables X and XI will be found 
useful and must be used with an additional allowance 
for the extra material in the joints between sections. 
This will of course depend on the length of the sec- 
tions and their design. 


Protection of Pipe. 

In determining the actual life of a pipe line, we 
must not lose sight of the importance of protective 
coatings for iron or steel. Corrosion is almost in- 
variably caused by an oxidizing process and therefore 
the pipe must be protected from contact with active 
oxygen. Dry air and dry steel do not combine to 
any deleterious extent but rain water and water on 
the ground surface carry minute quantities of dissolved 
air which is extremely active in oxidizing a clean sur- 
face of steel or iron and is constantly replenished 
from the original supply ; this corrosion is most active 
between particles of impurity and the iron. There 
seems to be an electrolytic action set up with the 
water carrying entrained or dissolved air and salts as 
an electrolyte, a particle of impurity, as graphite, 
acting as one electrode, and iron as the other. 

To properly protect the iron or steel surfaces 
from corrosion, it is therefore necessary for us to 
shield them from air and water contact, and any inert 
coating which will do this and is properly lasting, will 
protect a pipe line indefinitely. When asphalt coated 
pipes become corroded, it is invariably because the 
coating has not kept the air and water away from the 
pipe, usually first, by the coating cracking, in which 


TABLE X. 
Double Riveted Pipe—Strength and Weight. 
Based on 60,000 lb. per Square Inch Tensile Strength of Plates and a Safety Factor of Approximately 4. 


Head Weightin 


Inside Thick- in feet Pounds Inside Thick- 
Diam. ness Pipe Will per Diam. ness 
in U. S. Std. Safely Linear in U.S. Std. 
Inches. Gauge. Withstand. Foot. Inches. Gauge. 
6 18 405 4.25 15 14 
16 505 5.25 12 - 
14 630 6.50 11 
7 18 346 4.75 10 
16 433 6.00 16 16 
14 540 7.50 14 
8 16 378 7.00 12 
14 472 8.75 il 
12 660 12.00 10 
9 16 336 7.50 18 16 
14 420 9.25 14 
12 587 12.75 12 
10 16 307 8.25 11 
14 378 10.25 10 
12 530 14.25 8 
11 607 16.25 20 16 
10 680 18.25 14 
11 16 275 9.00 12 
14 344 11.00 11 
12 480 15.25 10 
11 553 17.50 8 
10 617 19.50 22 16 
12 16 252 10.00 14 
14 316 12.25 12 
12 442 17.99 11 
11 506 19.50 10 
10 567 21.75 8 
13 16 233 10.50 24 14 
14 291 13.00 12 
12 407 18.00 11 
11 467 20.50 10 
10 522 23.00 8 
14 16 216 11.25 6 
14 271 14.00 26 14 
12 378 19.50 12 
11 433 22.25 11 
10 485 25.00 10 
15 16 202 11.75 s 


Head Weightin 


Head Weightin 
in feet Pounds 


Inside Thick- in feet Pounds 
Pipe Will per Diam. ness Pipe Will per 
Safely Linear in U.S. Std. Safely Linear 
Withstand. Foot. Inches. Gauge. Withstand. Foot. 
252 14.75 26 6 373 64.00 
363 20.50 28 14 135 27.25 
405 23.25 12 
453 26.00 are $5.00 
11 216 42.25 
190 13.00 10 242 47.50 
237 16.00 8 295 58.00 
332 aos 6 346 69.00 
379 oe 30 12 176 39.50 
425 38.50 11 202 45.00 
168 14.75 10 226 50.50 
210 18.50 8 276 61.75 
295 25.25 6 323 73.00 
nu eS 1/4 404 90.00 
37 . 36 11 168 54.00 
460 40.00 10 189 60.50 
151 16.00 3/16 252 81.00 
189 19.75 1/4 337 109.00 
265 27.50 5/16 420 135.00 
304 31.50 40 10 170 67.50 
340 35.00 3/16 226 90.00 
415 45.50 1/4 303 120.00 
138 17.75 5/16 378 150.00 
172 22.00 3/8 455 180.00 
240 30.50 42 10 162 71.00 
276 34.50 3/16 216 94.50 
309 39.00 1/4 289 126.00 
376 50.00 5/16 360 158.00 
158 23.75 3/8 435 190.00 
220 32.00 48 10 142 81.00 
253 37.50 3/16 189 108.00 
283 42.00 1/4 253 144.00 
346 50.00 5/16 315 180.50 
405 59.00 3/8 381 217.00 
145 25.50 54 10 126 91.25 
203 35.50 3/16 168 121.00 
233 39.50 1/4 225 162.00 
261 44.25 5/16 280 203.00 


319 54.00 3/8 338 244.00 
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case it was too brittle, secondly, by the coating hav- 
ing become abraded, thirdly by scale or rust having 
existed before the coating was applied and the corro- 
sion process continuing under the coating causing 
a separation or forcing away of the coating until it 
blisters or cracks and exposes the metal underneath. 
This is very likely to occur around rivets and joints. 
An asphalt coating should be applied to the clean 
metal, preferably before the formation of rust can 
take place. The method to be preferred is to immerse 
the pipe in a hot asphalt bath and allow it to remain 
until its temperature is brought up to that of the 
bath. It should then be drained on end in a warm at- 
mosphere and it should be protected as far as possi- 
ble during transportation and installation, and all 
rubbed or damaged spots should be touched up before 
rust has taken hold of the exposed metal. This will 
insure an indefinite life for the pipe. 


ELECTRIC SIGNS AS BUSINESS BUILDERS. 
BY T. W. SIMPSON. 


How a Sign “Campaign” Is Conducted. 

In the case of the smallest towns, say 500 to 2500 
population, no elaborate preparation is required for 
canvassing the merchants to obtain 3, 4 or 5 year con- 
tracts covering the first cost of electric signs, the cost 
of relamping, and the electricity consumed by the sign 
during the period. The contracts should be printed in 
advance and preferably not in the town in which the 
soliciting is being done. 

As few power companies have solicitors with suf- 
ficient talent to close contracts in towns as small as 
this, the manufacturer’s representative usually oper- 
ates in the power company’s name. Small town solic- 
iting is an art in itself. It is wise for the solicitor to 
keep his business secret for a day or so, and to make 
desultory purchases here and there among the mer- 
chants, also to attend any local gatherings and other- 
wise enter into the town life. This excites the curi- 
osity of the townspeople—they wonder who this man 
is and what is his business. While this curiosity is 
being aroused, he is studying each man’s local prob- 
lems—his store arrangement, competition and custom- 
ers, and has sent to headquarters his suggestion for a 
sketch of an electric sign applying to each of the pros- 
pects. 

Upon receipt of these sketches he is ready to an- 
nounce his mission and it is surprising the respectful 
attention he will obtain because everybody has been 
wondering why he was there. 

In medium sized towns and small cities, say from 
5000 to 40,000 people, it is wise to work through the 
merchants’ association. Arrangement is made by the 
power company for a lecture on the subject of “Trade 
Needs of our town with reference to Electrical Ad- 
vertising.” This lecture is usually presented by the 
manufacturer’s representative, who gives some perti- 
nent facts as to why the town needs to take on a 
brighter and better appearance. This lecture fails to 
make the best impression unless specific facts are ob- 
tained relating to the town’s local trade conditions. 

To obtain this information requires considerable 
field investigation. For a lecture to be given in a town 
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where a lot of trade is going to a nearby large city, it 
must be determined definitely that: 

“On July 14th Mrs. Smith of 417 Sonoma street 
spent $3 in carfares to take herself and daughter to 
Los Angeles to purchase a silk sweater coat. She 
bought it at Letts and paid $22 for it. Merchants ask 
yourself, why did she not buy it from John Smith who 
is right here in this room and who could have given 
the identical quality for $18.50. Gentlement, you are 
losing countless dollars of trade that should be legiti- 
mately yours, etc.” 

Similarly specific examples of Montgomery, Ward, 
and Sears-Roebuck competition are examined as re- 
lating to the townspeople and the farmers in the sur- 
rounding country. 

After a string of pertinent facts has driven home 
the argument and the merchants agree it is about time 
to do something, the lecture continues with the an- 
nouncement that the power company is convinced that 
electricity is the best advertising agent, then slides are 
shown of Broadway’s gay white way and similar illus- 
trations and the whole electric sign argument is clev- 
erly presented. Then the local manager of the power 
company takes the platform and announces that the 
power company has arranged to express its support 
of the movement, by giving away ten electric signs, 
free of initial cost, to the first ten merchants that 
will apply—that these signs embody novelty and flash- 
ing effects particularly pertaining to the merchants’ 
business. (The amount offered free is usually half 
the expected number that will be placed in the town). 

Then a properly coached member of the mer- 
chants’ association rises and in the course of his re- 
marks suggests that it would help this movement if the 
merchants’ association would vote its endorsement, 
not with the idea that every member should take a 
sign, but that its belief is that the movement was con- 
ceived on broad principles and should have the support 
of the association as a whole. 

The next monring announcements appear in the 
daily papers relating to the plan, and the campaign 
is launched. 

The reason that ten signs are mentioned instead 
of 20 or 30 is that it seems more like an opportunity 
if limited to a small number, and when that number 
has been obtained it is a simple matter to announce 
an extension of the privilege. Limiting the number 
also gives the opportunity of diplomatically refusing 
a customer if his credit is umsatisfactory. 

Some announcement other than the fact that cus- 
tomers can obtain signs “free of initial cost” is of great 
help. It is wise to announce changes of rates at such a 
time. One company that has had a rate of 5 cents 
per month per 5 watt lamp, might announce at the 
start of the campaign that signs equipped with the new 
110 volt 7%4 watt lamps will be accepted without in- 
crease of rate—half as much more illumination for the 
same money. 

The Type of Contract. 

Some prefer a flat rate covering electricity, re- 
lamping, washing and the installment on the sign in- 
vestment. Others prefer to place the sign on the meter 
and provide in the contract for a certain definite num- 
ber of hours burning each night, and provision for a 
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DISCHARGE. 
Gal. per Cu. ft. 
24 hours. per min. 
1,990,000,000 93,000 
990,000,000 83,700 
900,000,000 74.500 
700,000,000 65,100 
600,000,000 55,800 
51),000,000 46,509 
490,900,000 37.200 
$300,000 000 27,900 
200,000,000 18,600 
100,000,000 9,300 
90.000,000 8,370 
0,000,000 74530 
70,000,000 6,510 
60,000,000 5,580 
599,000,000 4,650 
40.000,000 3.729 
30,000,000 2.790 
20,000,000 1,860 
16,000,000 930 
9,000.000 - 837 
8,000,000 745 
7,000,000 651 
6,000,000 558 
5,000,000 465 
4,000,000 372 
3,000,000 279 
2,000,000 186 
1,000,000 93 
900.000 83.7 
800,000 74.5 
700,000 65.1 
600,000 55.8 
500,000 46.5 
400,000 37.2 
300,000 279 
200,000 15.6 
100,000 93 
Gal. per Cu. ft 
24 hours. per min 


DISCHARGE. 
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GRAPHIC DETERMINATION OF FLOW OF WATER IN PIPES BY WILLIAMS 
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PREPARED BY GEO J. HENRY. 
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locked switch to be placed outside of the building so 
the power company can have access to same for turn- 
ing on the current to insure the use of the sign the con- 
tracted number of hours in case the customer would 
not keep the sign operating according to contract. 

In localities requiring the sign to be swung in- 
wards in the day time, some power companies furnish 
a patrolling service that turns off the sign and swings 
it inwards. 

Some power companies charge a flat rate, say 5 
cents per 5 watt lamp per month for energy, including 
relamping. The Western States Gas & Electric Com- 
pany, at Richmond, California, has a special electric 
sign circuit so all signs may be shut off at 11 o’clock 
at night from a central point. 

The exact form of contract to-be signed is not 
material. Each has its advantages, and local condi- 
tions are often determining. 

The contract should embody payment from the 
customer for the total sign investment including erec- 
tion, freight, lamps and interest as well as a maintenance 
charge and an electricity charge—all spread over the 
total period of the contract, so the merchant may be 
approached with the statement that all the above will 
cost him “only $8.60 a month” or as the case may be. 

Experience has shown that where 10 signs can be 
obtained in a town on a three year plan, 15 can be ob- 
tained on a 5 year plan; so it is desirable to use the 
5 year plan as much as possible. 

With a 5 year contract, the installment paid back 
from the customer’s investment closely equals the elec- 
tricity charge, figuring the consumption at a 7 cent 
per kw.-hr. rate. 

Without the term payment plan the signs will 
never be sold. Experience all over the country has 
proven this fact. Expert representatives demanding 
cash for an electric sign cannot interest merchants in 
any large way except in the largest cities. There are 
a great many merchants who are operating on a com- 
paratively small capital who would not be justified 
in taking $200 or so out of their business to purchase 
an electric sign and then pay out $5 or $6 a month for 
its operation. 

Again with the larger merchants we find that in 
case they purchase a sign they charge it to “equip- 
ment” and charge the operation to “general expense,” 
whereas, the entire item is really an “advertising ex- 
pense,” and it is necessary to make the larger mer- 
chants understand this in order to get them to spend 
the necessary money. By spreading the cost in such 
a way that it is comparable to his newspaper adver- 
tising and printed dodgers, it is much easier to have 
the merchant regard this item as advertising expense. 

The effect of the lighting company’s being behind 
it—of the limited number available—of the easy pay- 
ment plan—and the general campaign tone given to 
the scheme is what takes the merchants off their feet. 

(The next article will discuss in detail the profits 
from a sign campaign and investment required, and 
particularly the plan of one manufacturer who by the 
simple expedient of extending terms to the power com- 
panies, giving them one year to pay for the signs in- 
stalled in. this way, largely eliminates the necessity 
of investment on the part of the power company.) 
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ELECTRICAL ACCIDENTS AND THEIR 
TREATMENT. 
BY W. D. PEASLEE, 
(The importance of proper treatment of electric 

Shock justifies frequent repetition. The resuscitation 

directions here given are clearly explained and con- 

stitute a talk given by the author before the student 
engineering association of the Oregon Agricultural 

College, where he is connected with the department 

of electrical engineers—The Editor.) 

There are three classes into which electrical in- 
juries may be divided, though an accident may involve 
any or all of them: 

(1) shock, (2) burn, (3) flash in eyes. 

The causes of injury are infinite, but the most 
common are: 

(1) carelessness of the injured, (2) carelessness 
of the co-worker, (3) defective apparatus, (4) un- 
avoidable accidents. 

Probably 90 per cent of all accidents fall under 
one of the first two causes and so are preventable to 
a large degree. It will be interesting to investigate 
the results of these injuries, and from them to develop 
the treatments. Tests indicate that .02 ampere through 
the body is quite painful, and that .05 ampere is be- 
yond the limit of endurance. 

The result of shock is similar to drowning, and 
death is nearly always due directly to suffocation. The 
first condition is a sort of suspended animation, due 
to the stunning effect on the heart and lungs, and un- 
less these functions are started again promptly, death 
results. Instantaneous death is rare and is disputed 
entirely by some authorities. Points in support of 
this contention are: 

(1) Usually the conductors make only a brief and 
imperfect contact with the body. 

(2) The skin, unless wet, offers a high resistance 
to the current. This value is about 40,000 ohms dry 
and 4000 ohms wet with good contact. 

(3) The symptoms are so like drowning and re- 
suscitation methods when properly carried out are so 
successful. 

One complication that may be met in a victim of 
an electrical shock is swallowing of the tongue, which 
renders aid more difficult. 

Electric burns are like burns from any other 
cause, excepting that high temperatures encountered 
render the burn particularly vicious and often the 
flesh will be cooked to a serious depth. 

Flash injury appears in two manifestations: a 
burning of the sensitive nerve cells and tubes in the 
back of the eye, and in bad cases the eyeball itself is 
burned on the outside, a condition resembling cataract 
ensuing. 

Treatment for Shock. 

The treatment here given is one that needs no 
complicated apparatus and is approved by the Na- 
tional Electric Light Association. 

Promptness and continuity of performance are 
of prime importance and outweigh method. 

(1) Break the circuit immediately. With a single 
quick motion separate the victim from the live con- 
ductor, and use care to avoid a shock in so doing. 
Use a dry coat, dry rope or stick or any dry non- 
conductor to move either the victim or the wire. Be- 
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ware of using metal or any moist material. Do not 
touch the victim’s shoes as the nails are a source of 
danger. His clothing is also a source of danger as 
perspiration may have made it damp. 

(2) Send for the nearest doctor at once, and let 
him know what has happened so he will come pre- 
pared. Start resuscitation at once. The following 
method has been approved by the National Electric 
Light Association, but as before stated, method is 
secondary to promptness and continuity of perform- 
ance. Any method that the operator is familiar with 
is good, but this has many points in its favor: 

(1) It is easy of performance, little muscular 
effort is. required. 

(2) It gives larger ventilation of the lungs. 

(3) Simplicity. 

(4) No trouble is encountered from the tongue 
falling back into air passages or saliva entering them 
and choking the victim. 

(5) There is no risk of injury to the ribs or liver 
if executed with reasonable care. 

In general, avoid special machines such as pul- 
motors, hypodermic needles, etc., unless competently 
instructed in their use. 


Method. 

(1) Pry jaws open with some hard smooth object, 
look out for your fingers, and remove any foreign 
body (tobacco, gum, false teeth, etc.) Do not stop 
to loosen victims clothing but begin artificial respira- 
tion at once. 

(2) Lay victim face downward with arms ex- 
tended as straight forward as possible, and with face 
to one side so nose and mouth are free for breathing. 
If tongue does not fall forward, draw it out with 
pliers or anything available, and if it will not stay out, 
have assistant hold it out, or run a pin or piece of 
wire through it and fasten it out. This is no time for 
avoiding pain. 

(3) Kneel straddling subject’s thighs, facing his 
head; put the palms of your hands on the loins (on 
the muscles of the small of the back) with the thumbs 
nearly touching each other and the fingers spread over 
the lowest ribs. 

(4) With arms held straight, swing forward 
slowly so that the weight of your body is gradually 
brought to bear on the subject. This operation 
should take from two to three seconds and must 
not be violent. The lower part of the chest and ab- 
domen are thus compressed and the air forced from 
the lungs. 

(5) Now immediately swing backwards so as to 
remove the pressure, but leave your hands in place. 
The chest walls will now expand and supply the 
lungs with air. 

(6) After two seconds swing forward again, thus 
repeating deliberately twelve to fifteen times a minute, 
a complete respiration in about four to five seconds. 
Do not work faster than this. If no watch is avail- 
able watch your own breathing but be sure that you 
are not breathing faster than normal through excite- 
ment. While this is being done, an assistant should 


loosen the clothing about the victim’s neck, chest 
and waist. 

(7) Continue artificial respiration without inter- 
ruption until natura] breathing is restored or a phsi- 
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cian arrives. Even after natural breathing begins, 
watch carefully and if it stops begin artificial respira- 
tion again at once. During this work an assistant 
should wrap the victim in blankets and do all possi- 
ble toward keeping him warm, but remember that the 
respiration is the important thing. 

(8) Put nothing in the victim’s mouth till he is 
completely conscious. 

(9) If available, and you have been properly in- 
structed in the use, a hypodermic injection of strych- 
nine is good, or the use of amyl nitrite, but these 
should never be used by anyone untrained in their 
application. 

Rigidity or resistance to resuscitation is a good 
sign, as is any sign of life or consciousness. 

Keep at work, for cases are known in which na- 
tural respiration was secured only after four hours’ 
continuous work. 

Treatment for Burns. 

(1) If person is on fire smother flames with a coat 
or blanket. 

(2) Send for physician. 

(3) Remove clothing that does not touch burn 
and do not try to pull it way. Cut it loose and leave 
it on the burn if stuck. Apply gently a dressing of 
cotton or other soft material saturated with a .5 per 
cent solution of picric acid, or, if this is not available, 
common baking soda in solution or a paste of flour 
and water. If none of these are available use a heavy 
oil such as machine oil, transformer oil, or vaseline. 
Cover the dressing with clean waste, gauze, or what- 
ever is available. 

For a dry charred burn, do not put anything on 
it, but protect it with a light dry dressing. 

Never open blisters. 


Treatment for Flash. 

Keep the eyes closed and apply at once a com- 
press of boracic solution (a teaspoonful of powder 
in a cup of water), keep the victim in a darkened 
room with eyes closed and compress on until a physi- 
cian arrives. 

In view of the increasing use of electricity, all 
engineers should keep themselves ready at all times 
to apply these remedies without loss of time. There 
is no doubt that a majority of deaths could have been 
avoided by the application in time of the methods here 
given. 

setter, however, than the application of any rem- 
edies is a serious striving for care in working with 
any electrical apparatus insuring a minimum of acci- 
dents to ourselves and fellow workers. 


A rotary pump is not a centrifugal pump, as it is 
positive in action and, like a reciprocating pump, oper- 
ates by displacement. It is sometimes suitable for low- 
head service, though apt to be noisy and inefficient in 
operation. 


The ultimate magnetic particles, according to ex- 
periments of Compton and Trousdale, are not mole- 
cules. By comparing x-ray photographs of magnetized 
and unmagnetized magnetite and hematite crystals 
they concluded that the molecules do not leave their 
position of equilibrium during magnetization. 
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The first of a series of logarithmic charts giving, 
for different losses of head, direct reading of the dis- 
charge of pipes according to the 
Williams and Hazen formula, is 
published in this issue. The re- 
maining five charts in this series 
will be published in the succeeding numbers of this 
journal during the next month. 

In preparing these charts Mr. Henry has per- 
formed a great service for engineers, to whom the awk- 
ward form of the Williams and Hazen formula has 
sometimes proven a stumbling block in applying it 
to their own work. The charts are to be preferred 
even to long tabulations of calculations. They give 
a mental picture of the variation caused by different 
conditions and when drawn so painstakingly and ac- 
curately their error is less than that of observation. 
The inexperienced, particularly, are likely to be misled 
by the great refinement of a table and to carry five 
places of decimals when field test is good only to one 
place. 

Experience has demonstrated that conditions be- 
yond control make the attainment of an accuracy of 
more than five per cent by the use of any hydraulic 
formula extremely problematical. Consequently these 
convenient logarithmic charts, with their sane degree 
of accuracy, their even spacing and _ straight lines 
should be of great value and convenience to all engi- 
neers. 


Hydraulic 
Charts 


The value of science to humanity was exemplified 
at the annual meeting of the American Association 
for the Advancement of Science at 


The Science San Francisco during the first 
Congress week of this month. The most re- 
markable feature of this great 


gathering was the wide variety of subjects embraced 
by the twelve sections into which the association is 
divided. 

From the opening address of Dr. W. W. Camp- 
bell, wherein he attributed the progress of the world 
to scientific men, to the closing address on the future 
leadership by the countries bordering the Pacific 
Ocean, most of the papers were devoted to ways and 
means of improving human existence. It is not too 
much of a generalization to state that modern science 
seems to concern itself with observation of the rela- 
tions of cause and effect. This relation explains such 
widely diverged topics as the European war, which 
Dr. Campbell regards as a perversion of science, and 
the need for a more intensive agriculture to produce 
food for human consumption. 

The history of science has been a record of pio- 
neers. Scientists have been men who realized that the 
greater the difficulty the greater the incentive to over- 
come it. They have been men of courage, persever- 
ance and self-sacrifice. Their aim has been to direct 


the searchlight of truth even farther into the darkness 
of the unknown, 
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By such meetings as this science, so long inar- 
ticulate, finds a voice, and, with a voice, a power. Uni- 
versal recognition is accorded its service in enrich- 
ing and enhancing human life. Scientific men realize, 
however, that to make their investigation of prac- 
tical value their records must be interpreted into lan- 
guage which the layman can understand and apply to 
every day life. 

The scientific trend has recently been toward gen- 
eralization, the establishment of a law based upon 
facts. Each new fact seems to make possible a more 
intelligent analysis of previously known facts and to 
allow of their co-ordination into a general law which 
may be useful in forecasting future results. Many 
of these laws, incomplete in themselves, have been 
stepping-stones toward the ultimate truth which is 
the goal. 

Scientists are daily devising new methods to meet 
the growing needs of a complex civilization, which 
are too often being accepted as a matter of course. 
In these days of technical achievement nothing seems 
impossible, for he who would cite the impossible is 
interrupted by its accomplishment. People are no 
longer startled by the most revolutionary discoveries. 
The habit of the stupendous has settled on them and 
science has made the unexpected to become the ex- 
pected. 

Yet, all the material contributions of science, by 
themselves, are insufficient. Something else must be 
inculcated with science, literally con science, if the 
greatest benefit is to accrue to humanity. Conscience, 
a knowledge of right and wrong, should not be blunted 
by too close application to purely scientific study. 
Just as the fundamental principles of science have 
gradually risen from the inchoate ignorance of the 
past, like volcanic peaks rising from the deep, so must 
the principles which show the true purpose of life 
be formulated to guide the further advancement of 
the race. 


One of the most essential qualities of a success- 
ful man in this day and age is poise, an absolute 
equanimity, undisturbed by dis- 
tracting conditions. The man of 
poise is the man who keeps his 
head in an emergency, the man 
who can carry the peak load without burning out his 
coils. Poise is the regulator that gives man his over- 
load capacity. 


Poise 


From a physical standpoint poise implies a bal- 
ance of weight, an equilibrium of opposing forces. 
But this does not mean that a man to be wel!-poised 
must be a man of avoirdupois. Even in football head 
work is superior to mere weight. 

From a mental standpoint poise means composure, 
evenness of mind under stress. However great the 
effort to attain such self-control the result always 
more than justifies it. The possession of poise gives 
a man a great advantage over those who do not 
have it. 
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Poise may be acquired by rigid mind-discipline. 
It is one of the first results of mental concentration, 
that noble exercise of the will whereby all the finest 
things of life are accomplished. A scatter-brain can 
never be well-poised because he cannot keep his mind 
upon any one subject long enough to convert thoughts 
into action. 

Concentration of thought involves an active 
focussing of ideas instead of a passive blankness of 
mind. It represents the highest function of will 
high tension desire—for by it all faculties are 
brought to bear upon one object. It means doing one 
thing at a time, sticking to it until it is finished, and 
then taking up the next task. 





power 


Such intense concentration of mind brings an 
utter obliviousness of all surroundings. It is related 
that an Indian potentate, incensed at his courtiers’ 
doubts as to the possibility of the human mind being 
undisturbed by outside distractions, ordered that each 
of them carry a brimming vessel of water throughout 
the length of the palace grounds. If one drop of the 
water were spilled the unfortunate courtier was to 
he beheaded. After the task had been successfully 
accomplished each man was asked to tell what he 
heard and saw while doing it. They had heard and 
seen absolutely nothing. Their attention was so 
deeply converged upon what they were doing that they 
were utterly oblivious of outside sounds and sights. 

This fable proves that the first essential of con- 
centration, and thus of poise, is continuous, undi- 
vided attention. This, coupled with sincere honesty 
of purpose, will give to a man that most valuable ac- 
quisition, an absolute evenness of thought, speech and 
action. 


One of the Pacific Coast daily newspapers recently 
stated that one and the same valuation of a public 
utility should serve every pur- 
pose. Without entering into a dis- 
cussion as to methods of valuation 
it is sufficient to cite a few facts. 

Valuations are made for many purposes—as a 
basis for rate-making, as a basis for taxation, or as a 
basis for sale or capitalization. It is self-evident that 
an appraisal for capitalization might involve property 
no longer existing, provided it had been abandoned, 
because of changes in the art, whereas a public serv- 
ice commission would not recognize this in finding a 
rate-making basis. In the case of a purchase or sale, 
both the buyer and seller are free agents, whereas in 
a commission valuation the utility is compelled by 
law to enter into the transaction. 


Purposes of 
Evaluation 





The purpose of a valuation has considerable effect 
not only on the final figures, but also on the method 
of conducting the examination. As the valuation of 
utilities is one of the greatest economic problems be- 
fore the American people, affecting their income, their 
wages and the cost of living, these distinctions of pur- 
pose should be kept clearly in mind. Again, it all de- 
pends upon the point of vision. 
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PERSONALS 


H. L. Bleecker, vice-president of the Washington Water 
Power Company, is at San Francisco. 

T. M. Robinson, city electrician, Sacramento, Cal., was a 
visitor at San Francisco during the week. 


Geo E. Prine, representing the Modern Laundry Machine 
Company, Kansas City, Mo., is at San Francisco. 

J. G. Scrugham, dean of the Department of Engineering, 
University of Nevada, Reno, Nev., is at San Francisco. 

C. C. Wilson of the Wilson Machinery Company, Corcoran, 
Cal, spent a few days during the week at San Francisco. 

M. Meyerberg, of the Meyerberg Company, Los Angeles, 
Cal., spent a few days during the week at San Francisco. 

W. C. Wurfel, Pacific Coast manager Westinghouse Lamp 
Company, left the latter part of the week for a business trip 
East. 

E. S. Pillsbury, president of the Century Electric Com- 
pany, has returned to St. Louis after a tour of the Pacific 
Coast. 

C. E. Spaulding has been appointed sales manager at Los 
Angeles for the Edison Lamp Works of the General Electric 
Company. 

Geo. Campbell, manager of the Reno Water, Light & 
Power Company, spent a few days at San Francisco during 
the week. 

L. R. Young of the Lovelock & Rosalie Power Company, 
Lovelock, Nevada, spent a few days on business at San 
Francisco. 

R. H. Ballard, secretary and assistant general manager 
of the Southern California Edison Company, is visiting East- 
ern cities. 

A. L. Stauffer, of the commercial department, San Joa- 
quin Light & Power Company, Fresno, spent a few days at 
San Francisco during the week. 

W. R. Pounder, representative of Hubbard & Company, 
San Francisco, left the first of the week for the hcme offices 
of the company at Pittsburgh, Pa. 


W. S. Berry, sales manger Western Electric Company, 
San Francisco, Cal., is on a trip through the Santa Cruz and 
Monterey Bay region, California. 


H. V. Carter, president of the Pacific States Electric 
Company, San Francisco, expects to leave on a business trip 
East about the middle of the month. 


S. G. McMeen, president Columbus Railway, Power & 
Light Company, Columbus, Ohio, renewed old acquaintances 
at San Francisco during the past week. 


F. H. Leggett, Pacific Coast manager Western Electric 
Company, San Francisco, is on a business trip to Los An- 
geles and the southern part of California. 


R. F. Behan, assistant to manager San Francisco district, 
Westinghouse Electric & Manufacturing Company, is on a 
trip through Mendocino county, California. 


K. E. Van Kuran, district manager of the Westinghouse 
Electric & Manufacturing Company at Los Angeles, is mak- 
ing a brief business trip through Arizona and Northern Texas. 


J. Harry Pieper, assistant to the general agent of the 
Southern California Edison Company, and tribune of the 
Jovian Order at Los Angeles, was at San Francisco during 
the past week. 


L. E. Sperry, representative of the New York Insulated 
Wire Company, San Francisco, returned the first of the 
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week after a several days’ business trip through the San 
Joaquin Valley, California. 


W. N. Best, Jr., has been appointed sales manager for 
Kierulff & Company, of Los Angeles, having resigned his 
position as salesman with the Los Angeles branch of the 
Pacific States Electric Company. 


W. C. Bryant of the Bryant Electric Company, Bridge- 
port, Conn., and E. K. Patton, representative of the same 
company at Chicago, Ill., who have been on a business trip 
of the Pacific Coast, left San Francisco last Wednesday for 
the East. 


B. S. Handwork, vice-president of the Joslyn Manufac- 
turing & Supply Company, Chicago, manufacturers of pole 
line material, is spending some time on the coast with the 
Seattle, San Francisco and Los Angeles branches of the 
Baker-Joslyn Company, coast distributers for Joslyn Manu- 
facturing & Supply Company. 

W. P. Cochran, formerly branch manager of the Westing- 
hcuse Electric & Manufacturing Company at Baltimore, has 
been appointed assistant district manager of the Philadel- 
phia district, including Baltimore, and will make his head- 
quarters in the former city. M. H. Jones, assistant to man- 
ager, will have charge of the Baltimore branch office. 


SAN FRANCISCO MEETING OF THE AMERICAN ELEC- 
TROCHEMICAL SOCIETY. 


The September meeting of the American Electrochemical 
Society will be held in San Francisco, from Thursday, Sep- 
tember 16th, to Saturday, September 18th. 

At the time of holding the meetings, the American Insti- 
tute of Mining Engineers and the American Institute of Elec- 
trical Engineers will also be in session, and joint meetings 
have been arranged with these societies for Friday, Septem- 
ber 17th. During the following week the International Engi- 
neering Congress will hold its meetings. 

The following list of papers have been accepted to date: 

W. D. Bancroft: “The Peptonization of Chromium Ox- 
ide.” 

F. M. Frederiksen: “Electrochemical Synthesis of Phe- 
nol Hydroxyl Amine.” ’ 

A. G. Betts: “Electrolytic Antimony Refining.” 

C. W. Bennett, Rose and Tinkler: ‘‘Electrodeposition of 
Nickel.” 

W. D. Bancroft: “Electromotive Forces.” 

Wills and Schuyler: “Heat Losses From an Electric 
Steel Furnace.” 

W. R. Mott: 
Testing.” 

R. S. Bosworth: “Collection of Radium Emanation and 
Its Application for Therapeutic Use.” 


“Use of the Flame Arc in Paint and Dye 


F. T. Snyder: ‘Electric Steel Costs.” 

R. S. Wile: ‘Melting of Ferro Alloys in the Electric 
Furnace.” 

L. Addicks: “The Electrolysis of Copper Sulphate 
Liquors Using Carbon Anodes.” 

F. R. Pyne: “Solution Stratification as an Aid to the 
Purification of Electrolytes.” 

F. M. Sebast: ‘Electrical Resistance of Copper-Nickel- 


Chromium Alloys.” 
J. W. Beckman: 
Pacific Coast.” 


“Electrochemical Possibilities on the 


PUBLICATIONS RECEIVED. 

The report of the Industrial Accident Commission of the 
State of California from January 1, 1913, to June 30, 1914, 
deals with the transition from the elective to the compulsory 
form of workmen’s compensation and describes the first six 
months’ experience with the state compensation insurance 
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fund and the safety department. The statistical part of the 
report is replete with information, dealing with such sub- 
jects as cost of deaths and accidents, causes of accidents, 
dependency on the injured, accidents grouped according to 
the industries and giving the frequency estimated on age 
and other factors. 


NEWS OF CALIFORNIA RAILROAD COMMISSION. 

The commission has authorized the San Joaquin Light & 
Power Corporation to pledge as collateral security $205,000 first 
and refunding mortgage 40-year series “C” 6 per cent bonds, 
for an issue of promissory notes not exceeding $153,750. 
The notes are to be in such ratio that their face value shall 
not be less than 75 per cent of the face value of the pledged 
bonds, are to mature on or before 2 years and to bear inter- 
est of not over 8 per cent; April 1, 1916, to be the limit of 
issuance. 

The commission has issued a fourth supplemental order 
in the matter of the reorganization of the United Light & 
Power Company and subsidiary companies, authorizing the 
Consolidated Electric Company to amend a mortgage and 
trust deed approved by the Commission July 13, 1915. The 
mortgage secures the payment of $2,500,000 face value of gen- 
eral mortgage 5 per cent 40 year gold bonds of the electric 
company. The amendment empowers the electric company to 
deal with its own franchises; eliminates the right of a certain 
per cent of the bondholders to modify the mortgage and 
trust deed, thus better protecting the individual bondholder; 
and makes the guaranty of the Great Western Power Com- 
pany more definite. 

The commission has issued an order authorizing the Mt. 
Whitney Power & Electric Company to execute to the Bank- 
ers’ Trust Company, of New York, Trustee, a supplemental 
mortgage covering the property recently acquired from the 
Tulare County Power Company. This is as security addi- 
tional to the other properties of the Mt. Whitney Company 
to secure a mortgage for the payment of $5,000,000, face 
value of six per cent, sinking fund 30 year gold bonds. 

The Tuolumne Electric Company has filed with the com- 
mission an application for authority to renew promissory 
notes amounting to $13,230.86, to the Garden City Bank & 
Trust Company, the Tuolumne Transmission Company and 
P. H. Mabury, money having been used for construction 
purposes. 

The San Francisco-Oakland Terminal Railways has filed 
with the commission an application for authority to pledge 
for the purpose of collateral security 40 of its general lien 
mortgage bonds, with the Commonwealth Bonding & Cas- 
ualty Insurance Company. They are to secure the insurance 
company against loss in connection with a surety stay bond 
in a judgment against the railway company for $15,000, be- 
cause of the death of Charles W. Haines in a street car acci- 
dent. 

The commission has issued an order authorizing the 
Sierra Madre Telephone & Telegraph Company to renew 
promissory notes for $8000 at seven per cent. 

The commission has issued a first supplemental order 
amending its decision of July 23, 1915, so as to permit the 
Mt. Whitney Power & Electric Company to issue notes au- 
thorized in that order to parties other than the Tulare 
County Power Company. The commission also orders that 
the proceeds of the notes shall be used to retire the notes in 
favor of Tulare County Power Company. The order now 
amended authorizes the company to sell $440,000 par value 
of its first mortgage 6 per cent sinking fund gold bonds at 
not less than 95 per cent net face value and accrued interest. 

The ccmmission has issued an order authorizing the 
Southern Sierras Power Company to issue for a period not 
exceeding two years its promissory notes as follows:  In- 
ternational Trust Company of Denver, $25,000; due Septem- 
ber 23, 1915; First National Bank of Denver, $25,000, due 
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July 8, 1915. These notes are renewals. The power com- 
pany is authorized to pledge as security for the notes an 
equal amount par value of its first mortgage six per cent 
25 year bonds. 

The commission has issued an order amending its de- 
cision of March 19, 1915, so as to permit the Southern 
Sierras Power Company to pledge bonds with the Interna- 
tional Trust Company of Denver to secure a note for $25,000 
and to pledge bonds with the First National Bank of Den- 
ver to secure a note for $25,000 and to pledge with the 
Denver National Bank of Denver to secure a note for 
$25,000. 

The commission has issued a supplemental opinion in the 
application of the San Francisco-Oakland Terminal Railways 
for authority to pledge as collateral security $40,000 face 
value of its general lien bonds with the Commonwealth 
Bonding & Casualty Insurance Company and $18,000 face 
value of its general lien mortgage bonds. 


NEWS OF IDAHO PUBLIC UTILITIES COMMISSION. 


The Electric Investment Company of Boise, Idaho, has 
been granted permission to install a temporary distribution 
system on 4x4x16 ft. timbers in lieu of setting wooden poles 
for the purpose of lighting the grounds of the U. S. barracks 
at Boise during the annual encampment of the Idaho national 
guard. 

The commission has dismissed the complaint of the 
March Mining Company against the Washington Water 
Power Company, as all matters of difference have been sat- 
isfactorily adjusted. 

The commission has granted W. R. McMillan and J. 8. 
Russell a certificate of public convenience and necessity for 
the construction of an electric heat, light and power plant 
and transmission line at Rogerson, Idaho. 


BOOKS RECEIVED. 


“Manual of California Securities and Directory of Directors.” 
By H. D. Walker, 530 pp., 6x9 in. Published by the au- 
thor, 454 Montgomery St., San Francisco. 


The seventh annual number of the excellent reference 
work fully conforms with the high standard of excellence 
which has been maintained in the past. The financial infor- 
mation regarding California corporations is accurate and com- 
prehensve. 

“Guidebook of the Western United States.” Part B, The Over- 
land Route from Missouri River to the Pacific Coast, with 

a side trip to Yellowstone Park; by Willis T. Lee, Ralph 

W. Stone, Hoyt S. Gale and others. U.S. Geological Sur- 


vey Bulletin 612. Paper; 6x9 in.; 244 pages, illustrated. 
Washington, D. C., Superintendent of Documents, $1. 


This volume, the first of a series of four, should prove 
an invaluable companion to all travelers to and from the 
Panama-Pacific International Exposition. The text follows 
the route from station to station and in an intensely inter- 
esting manner sketches the history, geology and economic 
resources of everything in the car window landscape. Maps 
accompany the description so as to make clear the points of 
interest, and many half-tone illustrations supplement the text. 
“Display Window Lighting.” By F. L. Godinez; 226 pp.; 6x9 in. 

Published by The William T. Comstock Co., 23 Warren 

street, New York City. Price $2.00. 


This text presents an original and somewhat one-sided 
view of the subject of street lighting as related to display 
window advertising. It contains twelve chapters dealing witb 
the artistic appearance of the city at night, advertising and 
attraction, utilization of light, application of light, lighting 
with gas, electricity, sign lighting, color attractions and 
modern display lighting. While many of the author's theories 
are at variance with commonly recognized practice in illumi- 
nation, they bear the stamp of originality and courageous 
thinking. 
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ELECTROSTATIC POTENTIAL AND SYNCHRONISM 
INDICATORS. 


Electrostatic vacuum glowers are now being used to in- 
dicate the presence of potential on high voltage a.c. circuits, 
and to determine when such circuits are in synchronism 
and may be thrown together. 

For indicating potential, two appliances as shown in 
Figs. 1 and 2 have been developed by the General Electric 
Company. The first consists of an electrostatic glower, a 
metallic condenser hood, a switch for cutting the glower in 
and out of circuit, and a hook for suspending the indicator 
from the line and leading current to the glower. One termi- 





Fig. 1, 





Fig. 3. 


Fig. 2. 


Fig. 1. Cross Section of Vacuum Lamp Type Elec- 
trostatic Potential Indicator, Suspension Design. 


Fig. 2. Vacuum Lamp Type Electrostatic Poten- 
tial Indicator, Portable Design. 
Fig. 3. Electrostatic Synchronizer of the Glow, 


Potential Indicator Type. 


nal of the glower is connected to a spark gap and then to 
the lower end of the suspension hook; the other terminal, to 
the condenser hood. The loop in the suspension hook en- 
ables the indicator to be hung over the line by means of 
the ordinary type of switch hook used for operating discon- 
necting lever switches. 

The indicator switch, when closed, provides a low re- 
sistance path between the line and the hood, and cuts the 
glower out of circuit. When the switch is open, the glower 
is connected between the line and hood through the spark 
gap, and will light up if there is potential on the line at 
least equal to the tension between the line and ground on a 
three-phase system carrying 15,000 volts. This indicator is 
used for indoor and outdoor service, and, as a rule, hangs 
on the line continually, but, of course, can be moved about 
as desired. Usually, a grounded wire is connected to the 
switch string sufficiently close to the hood to be out of reach 
of the operator. 

The second form of indicator, shown in Fig. 2, is essen- 
tially the same as just described, except that no switch is 
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provided and the hood is attached to a long wood rod equipped 
with a ground cone for connecting a wire between the rod 
and ground. The upper terminus of the lead running down 
to the spark gap inside the hood is connected to another 
lead going to the top of the pole to a metal pin, which is 
held against the line to determine whether the line is alive. 
This indicator is, because of its easy portability, most suit- 
able when the indication of potential may be desired on a 
number of lines. 

In using an electrostatic indicator, one should always 
bear in mind the fact that, although the lighting of the glower 
gives a positive assurance of voltage on the line, the lack 
of glow does not by any means prove the line to be dead, 
because the bulb may be broken, the leads disengaged, the 
potential too low, etc. 

The usual method of indicating when a.c. lines or ma- 
chines may be thrown together is by the use of a synchro- 
nism indicator and synchronizing lamps, or by either the 
indicator or lamps separately, employing also as a rule the 
potential transformers that are used in conjunction with the 
meters or instruments. This arrangement is entirely satis- 
factory; but when it is desired to connect systems together 
where transformers are not needed for indicating or meas- 
uring purposes, the equipment is comparatively expensive. 
The higher the voltage, the more does this apply. 

The electrostatic synchronizer of the General Electric 
Company, shown in Fig. 3, requires for operation, however, 
only the charging current of the line. It consists of a few 
simple and inexpensive parts, and can be used to consid- 
erable advantage in main stations where current is metered 
on the low side, in switching stations, line junction stations 
and some substations. 

Three electrostatic glowers, mounted in a case, which 
resembles that used for a round pattern switchboard instru- 
ment, are used for each synchronizer. The glowers are con- 
nected to the line through condensers consisting of suspen- 
sion insulators, the insulating value of which is at least equal 
to that used for insulating the line. 

To use the synchronizer, the terminals of one of the 
glowers are connected through the insulators to the leads 
of the same phase of running and incoming lines. The other 
glowers are each connected across dissimilar phases of the 
romaining leads of the running and incoming lines. 

When the lines are not in synchronism, the glowers will 
indicate the relative frequency of the lines in the same man- 
ner as the usual synchronizing lamps. When in synchro- 
nism, the rotating effect will disappear, the glower con- 
nected to the corresponding lines will be dark and the other 
two will show about one-half brilliancy. The minimum volt- 
age for operation is 13,200, and the maximum depends only 
on the use of the proper number of insulators. 


The synchronism indicator can be used as a ground de- 
tector by connecting one terminal of each glower to ground 
and the other terminals to the line. A lighted glower will 
indicate that the line is at potential above ground: i.e., not 
grounded. 


TRADE NOTES. 


A. H. Cox, of A. H. Cox & Co., Seattle, is in Wilkeson, 
Wash., installing a centrifugal pump and motor for the Wilke- 
son Light & Water Company. 


Ne Page & McKenny Co., electrical contractors of Se- 
attle, report that they have been awarded the contract for 
the electrical work on the Tribune building at Great Falls, 
Mont. 
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NEWS NOTES 


INCORPORATIONS. 

SEATTLE, WASH.—Electric Sales Corporation, $10,000 
by P. F. Affee and R. H. Walker. 

ELGIN, ORE.—The Eastern Oregon Telephone Co-Opera- 
tive Company has been incorporated by J. L. McKennie, H. 
H. Hug and Hazel Smith; capital, $49,000, subscribed by tele- 
phone users. 


ILLUMINATION. 


TRACY, CAL.—John F. Beals applied for a gas franchise 
in this ctiy for a period of 30 years. 

WARDNER, IDAHO.—The council is considering the in- 
stallation of a municipal electric plant. 

POLSON, MONT.—A bond issue has been voted for an 
electric lighting system and a water system. 

SPOKANE, WASH.—tThe city council has ordered the in- 
stallation of nine arc lights at various street intersections. 


OAKLAND, CAL.—Sealed bids will be received up to 
August 19th for the construction of 16 lighting posts in Tele- 
graph avenue. 

WATSONVILLE, CAL.—The question of design for elec- 
troliers on the new river bridge has been referred to the 
light committee. 

HOLBROOK, ARIZ.—The board of supervisors has 
granted a franchise for a light and power plant to T. M. 
Quebedeaux and K. H. Meyers 

MANTECA, CAL.—A petition is being circulated for the 
formation of a lighting district. Escalon and Ripon are cir- 
culating petitions to the same effect. 

BOZEMAN, MONT.—The council ordered installation of 
an ornamental lighting district along Main street. The sys- 
tem is to be two and three clusters. 

PE ELL, WASH.—C. O. Smith, proprietor of the Morton 
Electric Company has interviewed the Pe Ell council relative 
to installing an electric plant in Pe Ell. 

CENTRALIA, WASH.—H. G. Fleischhaur will erect a 
power house near here and will start service by October 1 
under a franchise to furnish the city with light. 

STOCKTON, CAL.—Petitions are being circulated among 
property owners and residents of The Oaks in an effort to 
have electroliers installed throughout the district. 

BOZEMAN, MONT.—C. H. Pierce of the Pierce-Bacon 
Engineering Company, Denver, is investigating conditions 
here with reference to the installation of a gas plant. 

GLASGOW, MONT.—The city council has called an elec- 
tion to be held October 4 to vote on the issuance of $18,000 
bonds for enlarging and improving the electric light plant. 

STANWOOD, WASH.—George W. Kuntze, Arlington, has 
been granted a franchise for power and light for Stanwood. 
The franchise requires him to erect and operate a lumber 
mill. 

ANACONDA, MONT.—The council has passed resolutions 
for improvement district 66, providing for the installation of 
a street ornamental lighting system at an estimated cost of 
$39,000. 

PASADENA, CAL.—Nine bids were received for orna- 
mental lighting system for Terrace and Elerado Drives by 
the city cop.mission, all being referred to Commissioner 
Allin for a later report. 

LOS ANGELES, CAL.—The city engineer and city attor- 
ney have been instructed to prepare an ordinance for orna- 


mental lighting of Hobart boulevard from Washington street 
to Harbard boulevard, by the city council. 


ASHLAND, ORE.—The city and the California-Oregon 
Light & Power Company have entered into negotiations with 
a view to the purchase by the city of the company’s distrib- 
uting system, the city to buy the current at wholesale rates. 


ASHLAND, ORE.—The City and California-Oregon Elec- 
tric Light & Power Company have entered into negotiations 
with a view to the purchase by the city of the company’s 
distributing system. The city to buy current at wholesale 
prices. 


DANVILLE, CAL.—A committee has been appointed by 
the Danville Improvement Club to circulate a petition ask- 
ing the county supervisors to call an election for the pur- 
pose of voting on the question of the formation of a light- 
ing district here. 


SEATTLE, WASH.—tThe secretary of the Building Own- 
ers’ & Managers’ Association has asked the council to pro- 
vide in the 1916 budget for placing wires carrying electrical 
power underground, as the private companies had complied 
with the ordinance. 

PHOENIX, ARIZ.—The election held to decide whether 
or not an electrical district shall be established north and 
east of Phoenix, carried. At a later meeting the board of 
supervisors will appoint seven trustees to arrange for an 
election to vote on bonds for construction purposes. 

DILLON, MONT.—The council voted to create a special 
improvement district for ornamental lighting in the city. 
It includes the territory from Pacific and Washington streets 
between Cornell and Helena streets and from Idaho and Orr 
streets to Glendale. Hearing August 18th. Henry G. Rogers, 
city clerk. 

COLFAX, WASH.—An application will be made to the 
county commissioners for a franchise by the Steptoe Light 
& Power Company to operate a light and power system at 
Steptoe. The company is incorporated with E. M. Woodin 
of Colfax president. The company has made arrangements 
to tap the power line of the Spokane & Inland Railroad Com- 
pany at Steptoe. 

BOZEMAN, MONT.—C. A. Spieth, city clerk, will re- 
ceive bids until 5 p. m., August 19, for the construction of 
an ornamental lighting system in special improvement dis- 
trict 100 in accordance with plans and specifications on file 
in his office. Deposit required, $2. There will be approx- 
imately 74 combination lighting fixtures and trolley suspen- 
sions, 16 3 light cluster posts, 8100 lineal feet of trenching in 
concrete, 150 lineal feet trenching in earth, 150 lineal feet 
of trenching in bitulithic, 9200 feet of No. 6 wire park cable, 
3 conduits, 60 lineal feet of 2% inch galvanized. 

TRANSMISSION. 

PRESCOTT, WASH.—The Pacific Light & Power Com- 
pany will extend its lines from Waitsburg so as to include 
this place. 

HEPPNER, ORE.—The Heppner Light & Water Company 
will soon begin work on a transmission line from here to 
Ione. Contracts have been signed between the company and 


the city. 

SAN MATEO, CAL.—The Pacific Gas & Electric Com- 
pany has been granted permission to install new poles along 
D street and an underground cable from C to D street along 
Fourth avenue. 

RENO, NEV.—-A representative of the Truckee River 
General Electric Company has been in Carson City inter- 
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viewing patrons of the company in regard to contemplated 
changes of voltage of the light and power lines. The change 
would entail the installation of numerous transformers. 


VENTURA, CAL.—The Ventura Light & Power Company 
has engineers at work bringing in the new 60,000 transmis- 
sion line from the Pacific Light & Power Company’s plant 
through San Fernando district. Two 1400 foot spans are 
being installed in the Saticoy district, and three 1000 kwt. 
transformers will be put in. 


ORLAND, CAL.—The farmers of the Orland Farm unit 
are considering the construction in co-operation with the 
United States Reclamation Service of a power plant at the 
East Park Reservoir to furnish electricity for light, power 
and heating purposes to Orland land project. Sufficient fall 
can be obtained at the reservoir to generate a large voltage 
of electricity which would be more than enough to supply 
the city and surrounding country. 


CARLSBAD, N. M.—The directors of the public utilities 
company have decided on improvements to be made in the 
electric light plant serving Carlsbad. A new and larger 
generator will be installed at the lower plant, the dam will 
be raised and strengthened. A line of about 6 miles into 
Carlsbad will be rebuilt to carry a voltage of 6600 volts. 
F. F. Doepp and S. I. Roberts are directors and were ap- 
pointed a committee to estimate cost. 


LOS ANGELES, CAL.—Representatives of the city of Los 
Angeles recently held a conference with officials of the State 
Water Commission and the United States Forest Service over 
the application of Los Angeles to be allowed twelve years 
in which to complete is aqueduct project. The proposed gen- 
eration of 238,800 horsepower of electricity in plants along 
Owens valley and Mono section is included in the project. 
Following are those who took part in the conference: F. 
H. Fowler, district engineer of the forest service; C. S. 
Brothers of its land department; W. B. Mathews, chief coun- 
sel for the aqueduct power bureau; W. B. Himrod, his assist- 
ant; E. F. Scattergood, chief electrical engineer in charge of 
construction work for this city’s project, and W. A. John- 
stone, A, E. Chandler and Irving Martin of the state water 
commission. The city was given certain rights by the De- 
partment of the Interior and by the state government for 
water power locations along Owens River valley, Owens River 
gorge, Long Valley, Mill Creek, Cottonwood Creek and other 
locations in the Owens watershed. These rights were de- 
pendent upon usage and good faith. It has been impossible 
to date for the city to construct the Long Valley reservoir 
and to take advantage of the power sites in the Owens River 
Valley and the Long Valley. Private locators, it is alleged, 
have attempted to pre-empt these power locations and also 
water rights, according to officials of the water department. 


TRANSPORTATION. 


BAKERSFIELD, CAL.—A. G. Wishon has stated to the 
city authorities that the company will be glad to sell the 
electric railway lines in this city to the municipality. 


SAN FRANCISCO, CAL.—Conferences are to be held this 
week between representatives of the city and national govern- 
ments, looking to the extension of the municipal street rail- 
way to Fort Scott. 


HAVRE, MONT.—Construction has been started on an 
electric railroad from Three Forks to Radersburgh. Julius 
Rosholt, who recently sold the Fairmount & Valier Railway 
to the Soo Line is financing the new railway. 


ALBUQUERQUE, N. M.—tThe traction company is to 
have new cars and car barn, replacing those destroyed by fire 
recently. George Roslington, receiver, was given authority 


signed by Judge M. C. Mechem of Socorro to buy three new 
cars and start work on a new barn. 
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CORVALLIS, ORE.—An option has been taken by the 
Southern Pacific Company on property near the business cen- 
ter of the city and it is stated that the erection of a down- 
town station after the west side line between Whiteson and 
Corvallis is electrified, is contemplated. 

LOS ANGELES, CAL.—The Janss Investment Company 
reports that surveyors are at work on the last link of the 
short line of the Pacific Electric Railway between Los An- 
geles and Corona, which, when completed, will provide rapid 
and cheap passenger and freight transportation for the resi- 
dents of their new Corona farms. 


TELEPHONE AND TELEGRAPH. 

GILROY, CAL.—The city clerk has been ordered to ad- 
vertise for bids for a telephone franchise. 

WENATCHEE, WASH.—4J. C. Gordon has applied to the 
commissioners of Chelan county for a franchise to erect a 
pole line with wires and appurtenances necessary to con- 
duct a telephone service along public highways. 

LOS ANGELES, CAL.—The board of supervisors has re- 
ferred the request of the Pacific Telephone & Telegraph Com- 
pany. for permission to install and maintain a telephone cable 
on the bridge over Lexington wash on the Pomona boulevard, 
to the county road commission and the county counsel. 

LOS ANGELES, CAL.—Providing that bids may be re- 
ceived for any type of fire alarm system, Luis Degan, con- 
sulting engineer of the municipal fire alarm commission, has 
returned his report with detailed specifications for the pro- 
posed system. These specifications call for a system with 
an ultimate capacity of 2000 fire alarm boxes, 600 police sig- 
nal and telephone boxes and a private municipal telephone 
system between different city departments. 


WATERWORKS. 
ST. MARIES, IDAHO.—The $37,000 bond issue to im- 
prove the water system carried. 


PORTLAND, ORE.—The city council has voted to in- 
stall water meters on all service connections where con- 
sumers have petitioned for them. 


MILWAUKEE, ORE.—The bond election will be held 
August 21st to vote on the bonld issue of $25,000, with which 
to complete the municipal water plant. 

WALLA, WALLA, WASH.—Elbert M. Chandler, man- 
ager of the Burbank projects has awarded the contract for 
a complete supply system to the Frouler & Dyer Engineer- 
ing Company. 

ABERDEEN, WASH.—An offer has been made through 
the Hayes & Hayes bank by its correspondents to purchase 
$500,000 in bonds for the building of the Wishkah gravity 
water system. 

PORTLAND, ORE.—Commissioner Daly has been author- 
ized by the city council to make preliminary investigations 
with a view to supplying St. Johns with Bull Run Water. 
The question is whether to purchase the plant of the St. 
Johns Water Company or to install a new system. 


ELMA, WASH.—The council has voted to purchase 
enough supplies to replace the present small water mains on 
east Young street and East Main street. The three inch 
mains will be replaced by six inch mains, and the wooden 
pipe will give way to iron pipe under the pavement. 

POCATELLO, IDAHO.—The city of Pocatello will no 
longer make an effort to purchase the present water system 
from A. J. Murray, but will proceed to construct a municipal 
water system, entirely separate from the holdings of the 
company. The waters of Mink Creek will be used. Victor 


Roeder, engineer of Pocatello, has estimated that sufficient 
water for 40,000 people could be secured. 
worth of bonds will be sold as soon as possible. 


The $400,000 








